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Abstract  

Indonesia's Program for International Student Assessment (PISA) results from 2000 to 2018 are worrisome 
because they are at the bottom of the international rankings. This result illustrates the low quality of education in 
Indonesia, which correlates with the qualifications of teachers. The quality of education will increase proportionally 
to the proportion of teachers who possess the necessary skills. Therefore, this study aims to train teachers to 
increase their professionalism in developing HOTs questions using the Pendidikan Matematika Realistik 
Indonesia (PMRI) approach. Design research-type development studies with two stages, preliminary and 
formative evaluation, are utilized. The results of the workshop revealed that the teacher's competency scores in 
developing HOTs questions increased by 45.70% (before the workshop), 77.14% (workshop 1), and 85.70% 
(workshop 2), respectively. This is evidenced by the teacher's ability to develop HOTs questions with the 
characteristics of questions investigating number content within the local context of selling Duku fruits, which is a 
typical fruit of the East Ogan Komering Ulu (OKU) Regency, and with a high degree of difficulty. This research 
also affects students in that it can stimulate their critical thinking abilities. 
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The Indonesian government has and will continue to prioritize improving the country's educational 

system. The Indonesian government has adopted the Programme for International Student Assessment 

(PISA) as an international benchmark for the Indonesian education system (MoEC, 2019). PISA is a 

triennial assessment that evaluates students' proficiency in reading, mathematics, and science for 15-

year-old students (OECD, 2018). Reflecting on the past two decades of PISA results are exceptionally 

alarming because they have remained stagnant (OECD, 2018, 2019a).  

The low PISA score indicates that much work still needs to be completed. The lack of higher-order 

thinking skills necessitates the revision of the KTSP curriculum to the 2013 version (MoEC, 2019). The 

2013 curriculum begins with the premise that previous learning processes cannot investigate students' 

abilities to give reasons with complete information, manage information, generalize, and solve nontrivial 

problems (Putri & Zulkardi, 2018). The implementation of the 2013 curriculum is the result of efforts to 

improve Indonesian students' mathematical literacy (Putri & Zulkardi, 2019). Furthermore, Nusantara et 
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al. (2021) explain that students who learn mathematics via mathematical literacy questions are driven to 

practice higher-order thinking. The need to provide HOTs to students because improving quality in all 

parts of life is unavoidable (Azid et al., 2022). Lastly, Meryansumayeka et al. (2022) explore that HOTs 

are mathematical reasoning abilities that are also one of the areas of mathematics instruction in the 

school curriculum. 

A realistic mathematics approach can help students think more critically at a higher level. Its 

curriculum centered on HOTs questions can enhance student learning outcomes and activities (Tanujaya 

et al., 2021; 2023). Pendidikan Matematika Realistik Indonesia (PMRI) or Realistic Mathematics 

Education (RME) is a mathematics learning theory that originated in the Netherlands and has been 

modified to the characteristics of the Indonesian context (Prahmana & Suwasti, 2014; Zulkardi et al., 

2020). PMRI develops deep, long-term mathematical learning, beginning with contexts students can 

grasp (Van Galen & Van Eerde, 2018). PMRI is a way of teaching and learning mathematics that begins 

with "real" things to "abstract" so that students can find the math and then use it to solve their problems 

(Zulkardi & Putri, 2019; Fitri & Prahmana, 2020). Students can design solutions while tackling an issue 

that begins with potential problems. The teacher carefully takes students through the solution of these 

formal mathematics problems (Laurens et al., 2018). 

Teachers are primarily responsible for educating, instructing, guiding, and assessing students. This 

primary responsibility will be realizable if the teacher possesses a certain level of professionalism, 

including the required competencies and code of ethics. However, the professionalism of teachers 

remains below average. According to the Institute for Management Development (2018), the quality rating 

of Indonesian teachers ranks fourteenth out of fourteen Asia-Pacific nations. This is evidenced by many 

teachers still requiring training in more diverse learning techniques (Cahyono et al., 2023; Putri et al., 

2015). Many teachers still need academic credentials, so the development of teachers in Indonesia must 

be enhanced (Widayati et al., 2021). Due to a lack of organizational development and improvement as 

well as a lack of personality development and improvement (achievement motivation), many teachers still 

need to improve their skills (teaching abilities) (Kanawapee et al., 2022). 

Law 14 of 2005 on teachers and lecturers has been in force for over fifteen years. By this law, all 

teachers in Indonesia should have met the requirements for their positions. But even though many 

teachers have met the requirements of professionalism and been given professional allowances, efforts 

to improve their professionalism have continued. Professional development must continue throughout a 

teacher's career to keep up with modern changes (Widayati et al., 2021). Planning, making tools and 

processes, and evaluating are all part of learning tasks (Meryansumayeka et al., 2022). Ahmad et al. 

(2017) explain that even examination tools can be used to teach higher-order thinking skills. It's just as 

important for teachers to know how to evaluate their students as it is to understand how to plan lessons 

and help students learn (Putri & Zulkardi, 2019). Collaborative learning allows teachers to determine their 

teaching flaws and strengths (Putri & Zulkardi, 2018). This makes them want to keep getting better. 

Baety (2021) argues that improving teacher competence in the context of developing teacher 

professionalism could significantly impact how well students learn and, more generally, improve the level 

of education in Indonesia. Teacher professional development is recognized as the primary tool for 

improving the learning process quality, ultimately improving student achievement (Petrie & McGee, 

2012). Professional development for teachers is also essential because teachers are the key to 

educational change and school growth (Richards & Renandya, 2002). Permenneg PAN and RB No. 16 

of 2009 note that one way to make teachers more skilled is to have them participate in training and 

workshops that help them gain knowledge, skills, and other abilities. 
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Training or workshops encourage individuals to become more self-confident and competent in life 

and the workplace (Nasution, 2000). These findings imply that the workshop may help teachers acquire 

social norms in the mathematics classroom (Putri et al., 2015). Training or workshops can be broadly 

defined as acquiring knowledge, skills, and attitudes that enable humans to achieve individual and 

organizational objectives today and in the future. This workshop will result in positive changes for 

teachers, particularly in their ability to construct HOTS questions with a realistic mathematical approach 

(Putri et al., 2015). Several studies demonstrate that workshops can enhance the professional 

competence of teachers (Abdullah et al., 2016). According to the study's findings, the principal's efforts 

include Teacher Working Groups (MGMP in Bahasa), comparative studies, supervising learning, visiting 

teachers, seminars, workshops, and providing teacher motivation. Lack of adequate facilities and 

infrastructure, lack of awareness from teachers to increase or develop their potential, and the inability of 

some senior teachers to operate computers or online learning devices are impediments to school 

principals increasing teacher competence (Ardha et al., 2018). The next step is to engage teachers in 

seminars and workshops. Through participation in workshops and seminars, teachers can enhance their 

ability to master and implement lessons in the teaching and learning process (Handayani, 2021). 

The andragogy training model is one of the numerous training models developed. The tutor serves 

as a guide and facilitator in the andragogy-based workshop (Aliping & Parcasio, 2018). As a guide, the 

tutor's role is to invigorate and motivate the participants so that a conducive interaction process can occur 

and they can play an active role in the training. Furthermore, Tezcan (2022) stated that the andragogy 

training model provides participants with comprehensive self-understanding. The andragogy model 

comprises the following activities: brainstorming, discussions, group work, presentations, and reflection 

(Kanawapee et al., 2022). 

Previous research on the development of teacher professionalism through workshops has utilized 

three distinct learning formats: face-to-face, face-to-face, and online (blended learning), and completely 

online (Cahyono et al., 2019; Corell-Almuzara et al., 2021). Similarly, teacher preparation programs may 

employ this method. During hybrid training, the finest aspects of traditional training and online learning 

are combined (Cahyono et al., 2019). In hybrid training programs, participants can choose between online 

and in-person training to further their education based on their specific requirements. While some 

research suggests that virtual workshops outperform in-person ones, others disagree. According to 

theory, offline workshops are more effective than online ones since they allow faster learning (Cahyono 

et al., 2023). Based on the findings of this research, only a few workshops have used the andragogy 

model to train teachers to generate high-order thinking (HOTs) questions conducted both online and 

offline. Therefore, this study aims to develop a workshop model for middle school teachers that is valid 

and practical and potentially affects the HOTs ability of middle school students. 

METHODS 

Research Methods 

This study aims to develop a workshop model for senior high school teachers that is valid and practical 

to potentially affect HOTs abilities in middle school students. The research method used in this research 

is design research of the type of development studies. This research has two stages: preliminary and 

formative evaluation (Bakker, 2022; Zulkardi, 2002). The flow model workshop is shown in Figure 1. 
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Figure 1. Workshop model development research flow 

Preliminary 

At the analysis stage, the researcher conducted several initial analyzes, namely: the analysis of HOTs 

questions using the PISA framework. Analysis of the teacher's initial ability through the results of the 

Teacher Competency test in East OKU Regency and the initial questionnaire on teacher knowledge 

regarding HOTs questions with the PMRI approach in East OKU Regency. 

At the design stage, the workshop was held two times by math teachers who are members of the 

MGMP in East OKU Regency, totaling 65 people in the first workshop (offline), taking place in the Hall of 

Senior high school number Negeri 3 Martapura and 35 people in the second workshop (online) via zoom. 

The Workshop model used is the andragogy model, which includes in Figure 2. 

 

Figure 2. Schematic of the conceptual design of workshop-based andragogy model 
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Figure 2 shows a schematic workshop concept with the andragogy model—middle school teachers 

as participants in workshop activities. The andragogy model has several activities, including 

brainstorming, discussion, workgroup, presentation, and reflection. This workshop produces teachers 

who have competence in developing HOTs questions. In addition, questions developed by the teacher 

potentially affect critical thinking skills.  

Formative Evaluation 

The formative evaluation includes self-evaluation, expert review, one-to-one, small group, and field tests. 

Self-evaluation is self-assessment (during the workshop) of the prototype HOTs questions using the 

PMRI approach. The HOTs questions were validated by experts and colleagues as experts based on the 

three characteristics (content, construct, and language). At the expert review stage, also called the validity 

test stage, the HOTs questions using the PMRI approach that has been designed will be scrutinized, 

assessed, and evaluated by experts. This study had four experts, two people for the first workshop 

validation and two people for the second workshop validation.  

Prototype 1, one to one evaluation, was tested on three students of class XI at SMA N 1 Martapura, 

Martapura Regency, East OKU Regency. Students were randomly selected with varying abilities, namely 

high, medium, and low abilities. Trials were conducted to see the difficulties that might occur during the 

learning process using teaching materials. After being tested, students were asked to comment on the 

teaching materials they had worked on. Suggestions from the validator and the results of the comments 

from one-to-one became material for the researchers' consideration to improve prototype 1 to prototype 

2, which was then tested on small groups. The one-to-one and expert review results are the basis for 

revising the second prototype. In the small group stage, researchers discovered the second prototype's 

practicality. The tryout was conducted in a small group of 6 students from SMA N 1 Martapura. After 

being tested, students were asked to comment on the HOTS questions that were made.  

In the field test, the questions that have been developed were tested in 5 (five) schools in class XI 

(eleven) students at SMA N 1 Martapura with a total of 30 students, SMA N 2 Martapura with a total of 

36 students, SMA N 3 Martapura with a total of 32 students, SMA Madang Suku 3 with 16 students, and 

SMA YPPI with 11 students. Students' questions were analyzed based on indicators of critical thinking 

ability. The ability to think critically is interpretation to understand the meaning of a thing, analysis to better 

understand a case through data or information, inference to conclude a collection of data and information, 

evaluation to assess the credibility of the resulting conclusions, explanations in stating the truth of reasons 

and re-examine (Facione, 2015). In Table 1, the researcher has redefined the six indicators of critical 

thinking ability into descriptors. 

Table 1. Critical thinking ability indicators 

Indicator Descriptor 

Interpretation Can clearly and precisely write down the problems contained 

in the situation 

Analysis Can write down every step used in solving the problem 

Evaluation  Can write down problem-solving.  
Inference  Can draw logical conclusions from what is asked 

Explanation  Can explain the conclusions drawn and can write down the 
final results.  

Self- regulation  Can review the answers that have been given/written 
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Table 1 indicates critical thinking skills. The indicators for critical thinking include interpretation, 

analysis, evaluation, inference, explanation, and self-regulation. The six indicators are further elaborated 

into several descriptors to analyze student answers.  

Research Subject 

The study subjects were math teachers who were members of the MGMP in East OKU Regency, totaling 

65 people in the first (offline) and 35 in the second (online) workshop via Zoom. Students involved during 

the prototyping process included a one-to-one trial with three randomly selected students with various 

abilities, namely high, medium, and low abilities. The ability of these students is measured from the results 

of daily assessments owned by the teacher. The try-out was carried out in small groups consisting of 6 

students from SMA N 1 Martapura which were divided into two small groups, and in the field test, namely 

class XI (eleven) students at SMA N 1 Martapura with a total of 30 students, SMA N 2 Martapura with a 

total of 36 students, SMA N 3 Martapura with a total of 32 students, SMA Madang Suku 3 with a total of 

16 students, and SMA YPPI with a total of 11 students.  

Data Collection and Data Analysis 

Data collection techniques used in this study were walkthroughs, documents, observations, and tests. At 

the expert review and one-to-one stages to determine the validity of the questions in terms of content, 

construct, and language. Walkthrough data were obtained through comments and suggestions based on 

validators and students. Documents were used to obtain data about the practicality of the HOTs questions 

that have been made, which include the clarity and readability of the questions, then based on the list 

above, the researcher concludes the parts that will be corrected or revised in the set of questions on 

prototype 1. The instrument used was student answer sheets to evaluate and see practical questions for 

small groups, namely prototype 2. The test was used to obtain data about the effectiveness or a potential 

effect, namely prototype 3 of questions made to measure students' abilities after receiving learning with 

the PMRI approach. After collecting the data, researchers conducted a qualitative analysis describing 

each research stage's findings. 

RESULTS AND DISCUSSION 

Akker (1999) stated that high-quality learning aids must meet the validity, practicability, and efficacy 

criteria. HOTs queries must be developed with a realistic mathematical approach to satisfy these three 

criteria. This research was conducted in two stages: the preliminary stage, which included prototyping, 

and the evaluation flow stage, which utilized formative evaluation, including self-evaluation, expert review, 

one-to-one, small group, and field tests. 

Preliminary 

At the analysis stage, the researcher conducted several initial analyzes, namely: an analysis of PISA 

results, an analysis of the results of the teacher competency test in East OKU Regency, and an analysis 

of the results of the initial questionnaire about teacher knowledge regarding HOTs questions with the 

PMRI approach to mathematics teachers group participants in East OKU Regency. The analysis results 

of the PISA are as follows. 
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Figure 3. The trend of Indonesian performance in reading, mathematics, and science 

 

Since 2000, Indonesia has participated in PISA, with the primary domains beginning with 

languages in 2000, mathematics in 2003, and science in 2006, and then sequentially continuing the 

following year (Figure 3). Precisely, mathematical performance has followed a hump-shaped trend. Early 

PISA years saw more significant fluctuations in mathematics performance, but results have been 

reasonably constant since 2009. A smaller proportion of Indonesian students achieved the highest 

proficiency levels (Level 5 or 6) than the OECD average (OECD, 2019b). 28% of students in Indonesia 

achieved Level 2 or higher in mathematics, meaning they can interpret and recognize, without direct 

instruction, how a (basic) situation can be mathematically represented. In addition, approximately 1% of 

students scored at or above Level 5 in mathematics, meaning they can mathematically model complex 

problems and select, compare, and evaluate appropriate problem-solving strategies for coping with them. 

This result indicates that Indonesian students were only accustomed to performing at a low level and 

needed to familiarize themselves with HOTs questions (Novita et al., 2012; Putri & Zulkardi, 2018; 

Tanudjaya & Doorman, 2020). 

According to the 2022 Regional Education Balance (NPD) data, the Teacher Competency Test 

(TCT) results, which measure professional and pedagogical competence, are still below average, with an 

average of 52.57. The justification is that teachers score 54.23 for professional competence and 48.69 

for pedagogic competence. 

The results of the initial questionnaire regarding teacher knowledge of HOTs questions for MGMP 

mathematics participants in East OKU Regency showed that 45.7% of teachers were familiar with HOTs 

questions. However, the rest of the teachers are still not used to both working on and teaching HOTs 

questions in student learning in class. In addition, 80% of teachers are not used to designing HOTs 

questions. This is because the teacher is used to using the questions in the guidebook that has been 

provided. 

At the design stage, the workshops were conducted offline in 2019 before the pandemic and online 

in the 2021 period during the pandemic. These workshops involved high school teachers in East OKU 

Regency. These workshops used the andragogy model with several activities, including brainstorming, 

discussions, group work, presentations, and reflection.  
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During the brainstorming, the teachers were given material by PMRI and PISA experts from 

Sriwijaya University. In addition, researchers also had the opportunity to share experiences in developing 

HOTs questions, as shown in Figure 4.  

 

 

Figure 4. Brainstorming activities in the teacher professionalism development workshop 

 

The environment for the teacher's professional development session is depicted in Figure 4. The 

PISA 2022 framework, original items, PISA-type development questions, the relationship between PMRI, 

PISA, and HOTs, and materials relevant to PMRI and best practices in school learning, are all available 

to teachers.  

The teacher and resource person had a discussion (question and answer) following the 

brainstorming. As seen in Figure 5, many teachers were quite excited about the information offered by 

the resource people. 

 

 

Figure 5. Discussion activities in the Teacher Professionalism Development Workshop 

 

Figure 5 illustrates the atmosphere of the discussion between the teacher and the resource person. 

The teacher is actively and interactively involved with the resource persons. Teachers are very interested 

in the PISA 2022 framework because it is new. In addition, the teacher was also very enthusiastic when 

asked to provide solutions in solving PISA-type questions.  
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Teachers are grouped in small groups to produce drafts of HOTs questions. The teacher designs 

HOTs questions using the PISA framework, as shown in Figure 6.  

 

  
 

Figure 6. Work activities in groups to generate HOTs question drafts 

 

The teacher reviews the curriculum by analyzing material by the objectives of the HOTs questions 

developed (as seen in Figure 6). The teacher creates some content questions, exploring the local context 

in OKUT and the difficulty level in reasoning. Voluntarily, teachers are asked to present the results of the 

draft HOTs questions that have been developed in large groups, as shown in Figure 7. 

 

 

Figure 7. Presentation of the results of the draft HOTs questions developed by the teacher 

 

The outcomes of the HOTs questions jointly created in small groups by one of the professors were 

presented (see Figure 7). Along with displaying the prepared questions, the teacher provides additional 

aids, including question grids, question cards, and question assessment rubrics. 

The teacher then takes a moment to consider the workshop activities conducted. Resource people 

offer helpful feedback and recommendations on the teacher-developed HOTs questions. As practitioners 

of teaching in the classroom, other teachers can also contribute ideas and comments. Table 2 lists the 

input results and recommendations. Through online workshops, the development of HOTs questions is 

ongoing.  
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The researcher administered a questionnaire to the teachers following the teacher professionalism 

session to ascertain their knowledge of how HOTs questions were developed. The session improved 

participants' comprehension of how HOT's questions were developed.   

 

 

Figure 8. Participants' understanding of HOTs questions through workshop-based andragogy 

 

The questionnaire was given to participants three times: before the first workshop (conducted 

offline/face to face), after the first workshop (offline/face to face), and after the second workshop 

(online/via Zoom). The results were 45.7%, 77.14%, and 85.71%, respectively (see Figure 8). Based on 

the above findings, the workshop offered the training participants several advantages. Teachers get new 

knowledge about creating HOTs questions using the PISA framework and implementing learning using 

these questions because of the workshops offered. Finally, training can boost teachers' readiness to 

welcome sustainable professional development, supporting the questionnaire's findings (Abdullah et al., 

2016). 

Prototyping 

This stage begins with the design of HOTs questions developed by the teacher using the PMRI approach 

by the trainees based on the competencies students will achieve and are developed based on three 

principles and the five characteristics of PMRI. This question relates to quantity content, the context of 

East OKU Regency, which will be tested on senior high school students. The PISA 2022 questions 

depicted in Figure 9 are one of the PISA questions used to illustrate this research.  
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Figure 9. The original 2022 PISA questions with airfare context 

 

Figure 9 is a PISA problem with number content about airplane tickets, namely ticket sales on each 

flight. Based on these questions, researchers will develop questions of the PISA type using the context 

of East OKU Regency. 

At the self-evaluation stage, the researchers must first study and assess PISA-style questions and 

activities developed in numbers and the context of selling Duku, a typical fruit from the East OKU 

Regency. Several factors, including topic, construct, and language, should be considered when 

developing HOTs questions. The researcher with the teachers corrected the questions if there were errors 

such as typos, poor choice of words, or many sentences that needed to be completed. Students were 

subjected to HOTs questions. The researcher fixed the questions from the self-evaluation results and got 

Prototype 1, as shown in Figure 10. 

 

 

 
Figure 10. Prototype 1 of HOTs question on quantity content 
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Rephrasing statements to make them more powerful, fixing mistakes, and updating the applicability 

table on activity questions are all examples of personal changes. The modifications made to prototype 

one during the self-evaluation phase will also be applied to the expert review and one-to-one phase. 

Expert Review and One-to-One 

Following creating questions and activities in Prototype 1, expert and one-to-one validation was utilized 

to provide legitimate questions and activities for content, constructs, and language (Zulkardi et al., 2020). 

The PISA framework should be examined concerning content to ascertain whether the questions and 

activities are pertinent to the assessed subject, indicators of numeracy proficiency, and numerical 

content. For determining whether questions and activities are suited to the ability level of secondary 

school students, the PISA framework includes problem levels, questions, tables, examples, etc., 

presented clearly, and practically. Additionally, the phrases used are precise and unambiguous, do not 

lead to various interpretations, and are communicative to identify the words in the questions and practice 

using the appropriate language. The researcher also conducted FGD and one-to-one expert evaluation 

to examine comments and ideas on questions and to hear what students thought. At the same time, they 

worked on Prototype 1 questions and activities. Based on feedback and suggestions from Prototype 1 

and the outcomes of expert review and face-to-face sessions, researchers revised the questions and 

activities for Prototype 2. 

Table 2. Comments, suggestions, and revision decisions 

Validation Comments and Suggestions Revision Decision 

Workshop 
Experts 

1. Adjust the information in the 
questions with the contents of the 
news 

2. Add news sources 
3. Information at the beginning should 

be shortened 
4. Word writing needs to be adjusted to 

the Perfected Spelling 
5. Questions (c) and (d) seem 

camouflaged. Adjust them to the 
original PISA questions 

6. Pay attention to the level of difficulty 
in making questions 

1. The questions have been 
adapted to the news 

2. News source has been added 
3. Information has been shortened 

and clear 
4. The writing of the words in the 

questions has been adjusted to 
the Perfected Spelling 

5. Questions (c) and (d) have been 
replaced 

6. The level of questions is adjusted 
in making questions 

Experts 
Online 

1. The source of the news has yet to be 
listed. It is better if it is added so that 
the news does not seem contrived 

2. Writing words in questions does not 
use Perfected Spelling properly 

3. The information on the questions 
could be shorter and more 
functional. It should be deleted or 
replaced to make it easier for 
students to understand 

4. Information on questions should be 
made in tabular form to make it 
easier for students to understand the 
questions 

5. pay attention to the difficulty level of 
the questions. It looks like questions 
(a) to (d) 

1. Source has been added 
2. The sentences in the questions 

have been corrected according 
to the Perfected Spelling 

3. The question information has 
been revised 

4. Question information is added in 
tabular form according to the 
validator's directions 

5. The questions have been 
adjusted to the level of difficulty, 
and questions (c) and (d) have 
been replaced 
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Students  1. Students still have difficulty 
understanding sentences in 
questions, so students cannot 
answer questions properly 

2. Questions (c) and (d) are difficult for 
students to understand 

1. The questions have been 
replaced so that students 
understand the meaning of the 
questions 

2. Questions (c) and (d) have been 
replaced 

 

Table 2 explains that all advice supplied by experts and students regarding formulating questions 

and activities is valuable. However, subsequent iterations must be enhanced. Prototype 1 has been 

qualitatively valid based on content, construct, and language. This is reflected in parallel input and 

suggestions from experts and students. Using context in mathematics learning is essential because it 

can present abstract mathematical problems in a representation that students easily understand. (Putri 

& Zulkardi, 2020). The phenomena or conditions can be used as a starting point for learning and finding 

solutions to a problem (Zulkardi & Putri, 2019; Van Galen & Van Eerde, 2018). A learning tool that has 

good validity is the tool that can measure student abilities that should be mastered by the learning content 

listed in the learning indicators.  

Small Group 

Figure 11 shows the results of the small group's use of prototype two and the expert review stage repair 

of prototype 1, which were worked on individually. 

 

 
 

 



Developing a workshop model for high school mathematics teachers constructing HOTS questions ….                             617 
 

 

 
Figure 11. Prototype 2 of HOTs Question on Quantity Content 

 

The resulting prototype two is depicted in Figure 11. Senior high school number 1 Martapura 

students were involved in a small group of 6 students split into two smaller groups. Students were asked 

to remark on the developed HOTS questions after being tested. Some students believed that the HOTs 

questions were engaging to work on and simple to resolve rationally. This is because most students 

believe that sound thinking is necessary when attempting HOTs questions. The HOTs questions are also 

highly like the issues people encounter daily. Because it is simple to use and comprehend for students, 

prototype 2 is functional. This is in line with the outcome of the small group, where the difficulties could 

be easily used, administered, and correctly evaluated by the students, demonstrating the practicality of 

the problem (Zulkardi & Putri, 2006). Practicality means that the product is easy to use by users, in this 

case, teachers and students. 

Field test 

In the field test, the HOTs questions that have been developed were tested in 5 (five) schools in OKUT 

regency. The results of student work are analyzed and tabulated in Table 3. 

Table 3. Student Scores based on learning outcomes category 

No School Name 
Frequency 

Excellent Good Enough Less 

1 SMAN 1 Martapura 3 5 20 2 
2 SMAN 2 Martapura 2 6 21 1 
3 SMAN 3 Martapura 5 7 16 1 
4 SMA MUH Martapura 1 4 3 7 
5 SMA YIS Martapura - 3 1 6 

 
Table 3 was the result of students' work on the HOTs questions given. Most students were in 

enough category. SMA MUH Martapura and SMA YIS Martapura have the highest score for the lower 

category. The excellent category has the highest score at SMAN 2 Martapura, SMAN 3 has the highest 

score for the good category, and the excellent category at SMAN 3 Martapura. In brief, the dominant for 

better schools is SMAN 3 Martapura because it is included in the excellent category and good category; 

schools in the good category are SMAN 2 Martapura, and the lower category is SMA MUH Martapura 

and SMA YIS Martapura.  

The following are some of the student's answers to the field test results, which show how students' 

critical thinking skills are displayed when answering the following questions. 
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Translation: 

• Duku fruit quality A 
90 𝑘𝑔 × 𝑅𝑝 8,000 = 𝑅𝑝 720,000 

• Duku fruit quality B 
60 𝑘𝑔 × 𝑅𝑝 6,000 = 𝑅𝑝 360,000 

Total: 𝑅𝑝 720,000 + 𝑅𝑝 360,000 = 𝑅𝑝 1,080,000 
 
So, the money Mr Hasan got was 𝑅𝑝 1,080,000 

 

 
Figure 12. Student’s solution to question number 1 

 

Figure 12 shows that students solved the problem correctly. Students could determine how much 

money Pak Hasan got after selling all his duku fruit crops using multiplication and addition operations. In 

this situation, interpretation indicators appeared by writing down the problem by determining the number 

of duku at quality A. The number of duku at quality B. Student analysis indicators can select the money 

Mr. Hasan earns each on duku quality A and quality B. Student evaluation indicators can add up the 

money Mr. Hasan got by selling duku fruit. Students can determine the result for inference indicators, 

namely how much money Mr. Hasan got.  

 

 
Translation: 
Duku fruit quality A 

• Total fruit sold at normal price 
1

3
× 90 𝑘𝑔 = 30 𝑘𝑔 

The remaining duku fruit = 90 𝑘𝑔 − 30 𝑘𝑔 = 60 𝑘𝑔  

• The cost of 1 kg of duku fruit is given a discount =
80

100
× 8,000 = 6,400 

• The total money collected from the remaining duku fruit of quality  

𝐴 = 60 𝑘𝑔 × 𝑅𝑝 6,400 = 𝑅𝑝 384,000 

 Interpretation 
Analysis 
 

 Evaluation 
 

Inference 
 

 

 

Interpretation 
Analysis 
Evaluation 
 

 

Explanation 
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Duku fruit quality B 

• Total fruit sold at normal price 
1

6
× 60 𝑘𝑔 = 10 𝑘𝑔 

The remaining duku fruit = 60 𝑘𝑔 − 10 𝑘𝑔 = 50 𝑘𝑔 

• The cost of 1 kg of duku fruit is given a discount =
80

100
× 6,000 = 4,800 

• The total money collected from the remaining duku fruit of quality  
𝐴 = 50 𝑘𝑔 × 𝑅𝑝 4,800 = 𝑅𝑝 320,000 

 
So, the total money collected from the remaining  
duku fruit of quality A and quality B is 𝑅𝑝 624,000 
 

 

Figure 13. Student’s solution on question number 2 

 

Figure 13 illustrates that students can answer them by reasoning, that is, to get Mr. Hasan's way 

of calculating the money collected from the remaining duku fruits, which have been given a discount per 

kilogram. Critical thinking indicators appear, namely, Interpretation indicators, writing down the problems 

contained in the situation by determining duku fruit students for each duku quality A and B. For Analysis 

indicators, students can write down each step in solving the problem by determining the total amount of 

money collected from the rest of quality A duku and quality B duku. For evaluation indicators, students 

can write down the completion of the problem, namely the cost of 1 kg of duku given a discount and the 

total money for each duku quality A and quality B. Explanation indicators, students can write down the 

results end correctly. Indicators of self-regulation students can review the answers given/written by 

determining the outcome of the total money collected from the remaining duku of quality A and quality 

B. 

Figure 14 depicts students can answer it by reasoning, namely determining the profit Mr. Hasan 

will get from selling duku fruit by choosing much quality A duku fruit and a lot of B quality duku fruit first. 

Students can calculate the money that Mr. Hasan will obtain with their respective benefits and, with the 

conditions specified in the questions, can use addition and multiplication operations to determine whether 

the required profit can be fulfilled with the correct explanation. Then students can compare the number 

of fruits on the quality of duku A and duku on quality B. 

An indicator of critical thinking appears, an interpretation indicator: students can write down how 

many duku are of quality A, and quality B. Student evaluation indicators can determine the amount of 

money if they sell duku of quality A and sell as much as 80 kg of duku of quality B and sell as much as 

55 kg. The student explained that 80 kg of quality A duku and 55 kg of quality B duku fruit were sold. 

Student analysis indicators found that other answers were wrong, so profits exceeded sales of the desired 

duku fruit. Moreover, student self-regulation indicators can review the solutions given/written to get a 

profit, provided that the gain is not more than Rp. 1,000,000, so it is proven that Mr. Hasan made a profit. 

Indicators of professional teacher success can be seen in the quality of the process and student 

learning outcomes, which is already the responsibility of a personal teacher. In addition, the level of 

teacher professionalism can be marked by the mastery of competence as a teacher, both academically 

and in the authentic context of providing services to students for whom he is responsible. Baety (2021) 

explains that the quality of education and teacher professionalism are interrelated, so the two cannot be 

separated, especially in achieving educational goals. Teacher professionalism influences the quality of 

 
Explanation 

 

 

 

Inference 
Self- regulation 

 

Interpretation 
Analysis 
Evaluation 
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education because the teacher determines the success and failure of a learning process, which will 

affect students' future (Cahyono et al., 2023; Putri et al., 2015). 

 

 
Translation:  
Duku fruit quality A = 80 𝑘𝑔 

Duku fruit quality B = 55 𝑘𝑔 
 
Total money  
= 80 × 8,000 + 55 × 6,000 = 640,000 + 330,000 = 𝑅𝑝 970,000 
So, it is agreed that duku fruit in quality A sold as much as 80 𝑘𝑔 and  

duku fruit in quality B sold as much as 55 𝑘𝑔 
 
There are other answers, one of which is 82 𝑘𝑔 for quality A duku fruit  

and 57 𝑘𝑔 for quality B duku fruit.  
 
 
Duku fruit quality A = 82 𝑘𝑔 

Duku fruit quality B = 57 𝑘𝑔 
Total money = 82 × 8,000 + 57 × 6,000 = 656,000 + 342,000 = 𝑅𝑝 998,000 
It is proved that Mr Hasan has benefited. 
 
There are other answers, one of which is 83 𝑘𝑔 for quality A duku fruit 
and 50 𝑘𝑔 for quality B duku fruit. 

Duku fruit quality A = 83 𝑘𝑔 
Duku fruit quality B = 56 𝑘𝑔 
Total money  
= 83 × 8,000 + 56 × 6,000 = 664,000 + 336,000 = 𝑅𝑝 1,000,000 
It is proven that Mr Hasan has benefited. 
 

Figure 14. Student’s solution to question number 3 
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Workshop with andragogy model positively influences teacher professionalism in developing 

HOTS questions with the PMRI. The increase in knowledge was better, 31.44% (from 45.7% to 77.14%), 

while the increase in command in the second workshop was 8.57% (from 77.14% to 85.72%). This is 

because the interactivity in sharing experiences between teachers and resource persons has a good 

impact on developing teacher competence. In line with that, workshop interactivity helps teachers develop 

pedagogic and social skills (Aliping & Parcasio, 2018; Putri & Zulkardi, 2019). 

During the workshop, the teacher collaborates with the students in small groups to create HOTs 

questions. This partnership aids in the growth of a teacher's abilities as a designer of classroom learning 

and a teacher. Putri and Zulkardi (2019) said that the teacher's job is to construct learning materials that 

are appropriate for each student's skill level in addition to teaching in the classroom. 

In designing HOTs questions, teachers need to use local contexts close to students. In this case, 

the context of selling duku fruit is a typical plant in OKUT Regency. Using the local context helps students 

understand and work on the questions (Zulkardi & Putri, 2006). Since the challenges apply to daily life, 

students are more motivated to complete them. Learning is more meaningful when students solve issues 

near them (Putri & Zulkardi, 2019). 

The questions' problems can be precisely recorded using the interpretation indicator 

(interpretation) with the descriptor. This is demonstrated by being able to write down the issues that arise 

when addressing HOTs math problems, namely identifying the number of duku at quality A and quality B 

and calculating sales results from duku fruit quality A and quality B. Students interpret the HOTs problems 

by rewriting the critical information in the questions. Students can interpret the meaning of the problem 

by writing down the general information and asking about the problem. This is because the situations 

given are relevant to their daily lives. In line with that, Nusantara et al. (2021) found that students could 

interpret questions when they could identify relevant information by adapting situations to their daily 

experiences. Understanding situations relevant to their life in each problem can help them interpret and 

solve problems (Novita et al., 2012). Using context leads students to think mathematically because their 

potential for mathematical thinking processes emerges from the given situation. Furthermore, using 

context will provoke students to be involved in collaborative learning, making learning meaningful (Putri 

& Zulkardi, 2020). 

You can record each step to solve the problem in the analysis indicator with a descriptor and 

indicator (evaluation) with a descriptor. You can write down the problem-solving. Students analyze the 

HOTs problem given by writing down each step used in solving the problem and writing down the 

problem-solving. Thus, the apparent mathematical process is a strategy for integrating various 

information to get a solution. This process arises because students with good reasoning abilities can 

correctly incorporate the stages of understanding, formulating, and solving problems (Meryansumayeka 

et al., 2022). In addition, understanding real-world problems is essential early in translating and 

interpreting PISA problems (Nusantara et al., 2021). 

Inference indicator, see if students can conclude logically from what is asked, and students can 

explain the conclusions drawn and can write down the results. When students can conclude how to solve 

a problem, they have a solid understanding of the issue. Zulkardi et al. (2020) stated that students who 

understand and respond to problems follow distinct procedures: solving problems, looking at the 

photographs, reading the questions, and comparing all the material. 

In the self-regulation indicator, students can review the answers given/written. However, it is seen 

that they spend more extended time understanding the question sentence than identifying important 

information about the question. This condition made them make mistakes in reviewing answers with 
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calculations. In contrast, Cahyono et al. (2019) stated that students made mistakes in changing the 

questions into arithmetic processes because they needed to read them correctly. They only focus on 

question descriptions, needing help understanding the main problem (Zulkardi et al., 2020). 

Using context as a learning resource helps students combine other problems with problem-solving. 

Consequently, they can work mathematically and relate ideas from different subjects to solve problems. 

This is also supported by several researchers who say that phenomena or conditions can be used as a 

starting point for learning and solutions to a problem (Zulkardi & Putri, 2019). 

CONCLUSION  

The workshop with the andragogy model developed had a positive and significant impact on the 

understanding and ability of the teachers to develop HOTS questions using the PMRI approach. Using 

the PMRI approach, teachers could explore the local context—in this specific case, the sale of duku, a 

fruit indigenous to OKUT Regency—to develop HOTs questions. Employing context closed to students 

also made it easier for them to reason critically when solving HOTs questions by allowing them to model 

problems in their ways. 

 

Acknowledgments 

The authors would like to thank Sriwijaya University for the mathematics education doctoral program, 

which allows researchers to complete their research. Thank the MGMP East OKU Regency, SMAN 1 

Martapura, SMAN 2 Martapura, SMAN 3 Martapura, SMA Madang Suku III, SMA Buay Madang, YPPI 

Belitang Martapura High School, and High School Mathematics Teacher at East OKU.  

 

DECLARATIONS 

Author Contribution : E: Conceptualization, Writing - Original Draft, Editing and Visualization. 

RIIP: Writing - Review & Editing, Formal analysis, and Methodology. 

Z and D: Validation and Supervision. 

Funding Statement : - 

Conflict of Interest : The authors declare no conflict of interest. 

Additional Information : Additional information is available for this paper. 

REFERENCES  

Abdullah, A. H., Mokhtar, M., Halim, N. D. A., Ali, D. F., Tahir, L. M., & Kohar, U. H. A. (2016). Mathematics 

teachers’ level of knowledge and practice on the implementation of higher-order thinking skills 

(HOTS). Journal of Mathematics Science and Technology Education, 13(1), 3-17. 

https://www.ejmste.com/download/mathematics-teachers-level-of-knowledge-and-practice-on-

the-implementation-of-higher-order-thinking-4648.pdf   

Ahmad, S., Prahmana, R. C. I., Kenedi, A. K., Helsa, Y., Arianil, Y., & Zainil, M. (2017). The instruments 

of higher order thinking skills. Journal of Physics: Conference Series, 943(1), 012053. 

https://doi.org/10.1088/1742-6596/943/1/012053 

Akker, J. (1999). Priciples and Method of development Research in Design Approaches and Tool in 

Education and training. Dordteche: Klower Academic Publisher 

https://www.ejmste.com/download/mathematics-teachers-level-of-knowledge-and-practice-on-the-implementation-of-higher-order-thinking-4648.pdf
https://www.ejmste.com/download/mathematics-teachers-level-of-knowledge-and-practice-on-the-implementation-of-higher-order-thinking-4648.pdf
https://doi.org/10.1088/1742-6596/943/1/012053


Developing a workshop model for high school mathematics teachers constructing HOTS questions ….                             623 
 

 

Aliping, J. B., & Parcasio, I. G. (2018). Training design facilitation on framework for adult education: an 

application of andragogy. Mountain Journal of Science and Interdisciplinary Research, 78(2), 95-

113. http://portal.bsu.edu.ph:8083/index.php/BRJ/article/view/157/204  

Ardha, M. A. A. l, Yang, C., Adhe, K. R., Khory, F. D., Hartoto, S., & Putra, K. P. (2018). Multiple 

intelligences and physical education curriculum: application and reflection of every education level 

in Indonesia. 2nd International Conference On Education Innovation (Icei 2018), 587–592. 

https://doi.org/10.2991/Icei-18.2018.129  

Azid, N., Ali, R., Khuluqu, I. E., Purwanto, S. E., & Susanti, E. N. (2022). Higher order thinking skills, 

school-based assessment and students’ mathematics achievement: Understanding teachers’ 

thoughts. International Journal of Evaluation and Research in Education (IJERE), 11(1), 290-302. 

https://files.eric.ed.gov/fulltext/EJ1341216.pdf  

Baety, N. (2021). Indonesian teacher performance: Professional and character. Jurnal Mahasiswa 

Humanis, 1(3), 95-103. https://ojs.pseb.or.id/index.php/jmh/article/view/459/365  

Bakker, C., de Glopper, K., & de Vries, S. (2022). Noticing as reasoning in Lesson Study teams in initial 

teacher education. Teaching and Teacher Education, 113, 103656. 

https://doi.org/10.1016/j.tate.2022.103656  

Cahyono, A. N., Zaenuri, & Subagia, M. (2019). The design of blended learning modules for higher 

education. Journal of Physics: Conference Series, 1387(1), 012121. https://doi.org/10.1088/1742-

6596/1387/1/012121 

Cahyono, A. N., Marukan, Mulyono, Ludwig, M., Jablonski, S. & Oehler, D. K. (2023). Indonesia-Germany 

MathCityMap training: Shifting mobile math trails teacher training to a hybrid environment. Journal 

on Mathematics Education, 14(1), 55-68. http://doi.org/10.22342/jme.v14i1.pp55-68   

Corell-Almuzara, A., López-Belmonte, J., Marín-Marín, J. A., & Moreno-Guerrero, A. J. (2021). COVID-

19 in the field of education. State of the art. Sustainability, 13(10), 5452. 

https://doi.org/10.3390/su13105452 

Facione, P. A., (2015) Critical Thinking : What It Is and Why It Counts. Insight assessment.  

https://doi.org/ISBN13:978-1-891557-07-1  

Fitri, N. L., & Prahmana, R. C. I. (2020). Designing learning trajectory of circle using the context of Ferris 

wheel. JRAMathEdu (Journal of Research and Advances in Mathematics Education), 5(3), 247–

261. https://doi.org/10.23917/jramathedu.v5i3.10961 

Handayani, N. F. (2021). Kontribusi perilaku kepemimpinan kepala sekolah terhadap semangat mengajar 

guru. [Contributing the principal's leadership behavior to the teacher's teaching enthusiasm]. Jurnal 

Pendidikan Dasar Flobamorata, 2(1), 162–168. https://doi.org/10.51494/Jpdf.V2 i1.420  

Institute for Management Development. (2018). Digital Competitiveness Rangking. Lausanne, 

Switzerland: IMD World Competitiveness Center 

Kanawapee, C., Petsangsri. S, & Paitoon, P. (2022) The importance of sharing, caring and collaboration 

in thai teacher competency development through online professional learning communities. 

Journal of Positive Pscychology & Wellbeing, 6(1), 3674-3689. 

https://www.researchgate.net/publication/360917714    

http://portal.bsu.edu.ph:8083/index.php/BRJ/article/view/157/204
https://doi.org/10.2991/Icei-18.2018.129
https://files.eric.ed.gov/fulltext/EJ1341216.pdf
https://ojs.pseb.or.id/index.php/jmh/article/view/459/365
https://doi.org/10.1016/j.tate.2022.103656
https://doi.org/10.1088/1742-6596/1387/1/01212156
https://doi.org/10.1088/1742-6596/1387/1/01212156
http://doi.org/10.22342/jme.v14i1.pp55-68
https://doi.org/10.3390/su13105452
https://doi.org/ISBN13:978-1-891557-07-1
https://doi.org/10.51494/Jpdf.V2%20i1.420
https://www.researchgate.net/publication/360917714


624                    Edwar, Putri, Zulkardi, & Darmawijoyo 
 

 

Laurens, T., Batlolona, F. A., Batlolona, J. R., & Leasa, M. (2018). How does realistic mathematics 

education (RME) improve students’ mathematics cognitive achievement? Eurasia Journal of 

Mathematics, Science and Technology Education, 14(2), 569–578. 

https://doi.org/10.12973/ejmste/769  

Meryansumayeka., Zulkardi., Putri, R. I. I., Alwi, Z., & Hiltrimartin, C. (2022). Designing geometrical 

learning activities assisted with ICT media for supporting students’ higher order thinking skills. 

Journal on Mathematics Education, 13(1), 135-148. https://doi.org/10.22342/jme.v13i1.pp135-148 

MoEC. (2019) Kebijakan Merdeka Belajar: 4 Pokok Kebijakan Pendidikan [Freedom of Learning Policy: 

4 Principles of Education Policy]. Jakarta: MoEC. 

Nasution. (2000). Didaktik Azas-azas Mengajar [Didactic Principles of Teaching]. Jakarta: Bumi Aksara. 

Novita, R., Zulkardi, & Hartono, Y. (2012). Exploring primary student's problem-solving ability by doing 

tasks like PISA's question. Journal on Mathematics Education, 3(2), 133-150. 

https://doi.org/10.22342/jme.3.2.571.133-150  

Nusantara, D. S., Zulkardi., & Putri, R. I. I. (2021). Designing PISA-like mathematics task using a COVID-

19 context (PISACOMAT). Journal on Mathematics Education, 12(2), 349-364. 

https://doi.org/10.22342/jme.12.2.13181.349-364 

OECD. (2018). PISA 2022 Mathematics Framework Draft. Paris. OECD Publishing. Retrieved from 

https://pisa2022-

maths.oecd.org/files/PISA%202022%20Mathematics%20Framework%20Draft.pdf 

OECD. (2019a). PISA 2018 Assessment and Analytical Framework. Paris. OECD Publishing. Retrieved 

from https://www.oecd-ilibrary.org/education/pisa-2018-assessment-and-analytical-

framework_b25efab8-en 

OECD. (2019b). PISA 2018 Results Combined Executive Summaries Volume I, II & III. Paris. OECD 

Publishing. Retrieved from 

https://www.oecd.org/pisa/Combined_Executive_Summaries_PISA_2018.pdf  

Petrie, K., & McGee, C. (2012). Teacher Professional Development: Who is the learner?. Australian 

Journal of Teacher Education, 37(2), 59-72. http://dx.doi.org/10.14221/ajte.2012v37n2.7  

Prahmana, R. C. I., & Suwasti, P. (2014). Local instruction theory on division in Mathematics GASING: 

The case of rural area’s student in Indonesia. Journal on Mathematics Education, 5(1), 17-26. 

https://doi.org/10.22342/jme.5.1.1445.17-26  

Putri, R. I. I., Dolk, M., & Zulkardi. (2015). Professional development of PMRI teachers for introducing 

social norms. Journal on Mathematics Education, 6(1), 11-19. 

https://doi.org/10.22342/jme.6.1.1900.11-19 

Putri, R. I. I. & Zulkardi. (2018). Higher-order thinking skill problem on data representation in primary 

school: A case study. Journal of Physics Conference Series, 948(1), 012056. 

https://doi.org/10.1088/1742-6596/948/1/012056  

Putri, R. I. I., & Zulkardi. (2019). Designing jumping task on percent using PMRI and collaborative 

learning. International Journal on Emerging Mathematics Education, 3(1), 105-116. 

https://dx.doi.org/10.12928/ijeme.v3i1.12208 

https://doi.org/10.12973/ejmste/769
https://doi.org/10.22342/jme.v13i1.pp135-148
https://doi.org/10.22342/jme.3.2.571.133-150
https://doi.org/10.22342/jme.12.2.13181.349-364
https://pisa2022-maths.oecd.org/files/PISA%202022%20Mathematics%20Framework%20Draft.pdf
https://pisa2022-maths.oecd.org/files/PISA%202022%20Mathematics%20Framework%20Draft.pdf
https://www.oecd-ilibrary.org/education/pisa-2018-assessment-and-analytical-framework_b25efab8-en
https://www.oecd-ilibrary.org/education/pisa-2018-assessment-and-analytical-framework_b25efab8-en
https://www.oecd.org/pisa/Combined_Executive_Summaries_PISA_2018.pdf
http://dx.doi.org/10.14221/ajte.2012v37n2.7
https://doi.org/10.22342/jme.5.1.1445.17-26
https://doi.org/10.22342/jme.6.1.1900.11-19
https://doi.org/10.1088/1742-6596/948/1/012056
https://dx.doi.org/10.12928/ijeme.v3i1.12208


Developing a workshop model for high school mathematics teachers constructing HOTS questions ….                             625 
 

 

Putri, R. I. I. & Zulkardi. (2020). Designing PISA-like mathematics task using Asian Games context. 

Journal on Mathematics Education, 11(1). 135-144. https://doi.org/10.22342/jme.11.1.9786.135-

144 

Richards, J. C., & Renandya, W. (2002). Methodology in language teaching: An anthology of current 

practice. Cambridge University Press.  

Tanujaya, B., Prahmana, R. C. I., & Mumu, J. (2021). Mathematics instruction to promote mathematics 

higher-order thinking skills of students in Indonesia: Moving forward. TEM Journal, 10(4), 1945-

1954. https://doi.org/10.18421/TEM104-60  

Tanujaya, B., Prahmana, R. C. I., & Mumu, J. (2023). Lesson study with sharing and jumping tasks in 

online mathematics classrooms for rural area students. Journal on Mathematics Education, 14(1), 

169-188. https://doi.org/10.22342/jme.v14i1.pp169-188  

Tanudjaya, C. P., & Doorman, M. (2020). Examining higher order thinking in Indonesian lower secondary 

mathematics classrooms. In Journal on Mathematics Education, 11(2), 277-300. 

https://doi.org/10.22342/jme.11.2.11000.277-300 

Tezcan, F. (2022). Andragogy or pedagogy: views of young adults on the learning environment. 

International Education Studies, 15(1), 1913-9039. https://files.eric.ed.gov/fulltext/EJ1331126.pdf  

Van Galen, F., & Van Eerde, D. (2018). Mathematical Investigations for Primary School. Utrecht: 

Freudenthal Institute. Retrieved from http://www.fisme.science.uu.nl/en/impome/ 

Widayati, A., MacCallum, J., & Woods-McConney, A. (2021). Teachers’ perceptions of continuing 

professional development: A study of vocational high school teachers in Indonesia. Teacher 

Development, 25(5), 604-621. https://doi.org/10.1080/13664530.2021.1933159  

Zulkardi. (2002). Developing a learning environment on realistic mathematics education for Indonesian 

student teachers. Published Dissertation. Enschede: University of Twente. 

Zulkardi & Putri, R. I. I. (2006). Design your own contextual math problem [in Bahasa]. Prosiding KNM13. 

Semarang. Retrived from http://eprints.unsri.ac.id/610/ 

Zulkardi & Putri, R. I. I. (2019). New school mathematics curricula, PISA and PMRI in Indonesia. In Lam 

T.T. et.al (Eds) School Mathematics Curricula: Asian Perspectives and Glimpses of Reform. 

Singapore: Springer. https://doi.org/10.1007/978-981-13-6312-2_3  

Zulkardi., Meryansumayeka, Putri, R. I. I., Alwi, Z., Nusantara, D. S., Ambarita, S. M., Maharani, Y., & 

Puspitasari, L. (2020). How students work with PISA-like mathematical tasks using COVID-19 

context. Journal on Mathematics Education, 11(3), 405-416. 

https://doi.org/10.22342/jme.11.3.12915.405-416  

 

 

 

 

 

 

https://doi.org/10.22342/jme.11.1.9786.135-144
https://doi.org/10.22342/jme.11.1.9786.135-144
https://doi.org/10.18421/TEM104-60
https://doi.org/10.22342/jme.v14i1.pp169-188
https://doi.org/10.22342/jme.11.2.11000.277-300
https://files.eric.ed.gov/fulltext/EJ1331126.pdf
http://www.fisme.science.uu.nl/en/impome/
https://doi.org/10.1080/13664530.2021.1933159
http://eprints.unsri.ac.id/610/
https://doi.org/10.1007/978-981-13-6312-2_3
https://doi.org/10.22342/jme.11.3.12915.405-416

	Developing a workshop model for high school mathematics teachers constructing HOTS questions through the Pendidikan Matematika Realistik Indonesia approach
	Edwar1,2 , Ratu ilma Indra Putri2,* , Zulkardi2 , Darmawijoyo2
	METHODS
	Research Methods
	Preliminary
	The formative evaluation includes self-evaluation, expert review, one-to-one, small group, and field tests. Self-evaluation is self-assessment (during the workshop) of the prototype HOTs questions using the PMRI approach. The HOTs questions were valid...
	Prototype 1, one to one evaluation, was tested on three students of class XI at SMA N 1 Martapura, Martapura Regency, East OKU Regency. Students were randomly selected with varying abilities, namely high, medium, and low abilities. Trials were conduct...
	Research Subject
	The authors would like to thank Sriwijaya University for the mathematics education doctoral program, which allows researchers to complete their research. Thank the MGMP East OKU Regency, SMAN 1 Martapura, SMAN 2 Martapura, SMAN 3 Martapura, SMA Madang...
	DECLARATIONS
	REFERENCES


